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INTRODUCTION
Among spinal column fractures, fractures at the thoracolumbar
junction are the most common. The Arbeitsgemeinschaft für Os-
teosynthesefragen (AO) Spine Committee classified fractures of
the thoracolumbar spine into three main types according to mor-
phology as follows : type A (compression), type B (tension band
disruption), and type C (dislocation/translation) (1). Type C frac-
tures often occur following high-energy trauma and typically in-
volve severe neurological deficits. Aebi reported a high incidence
of neurological deficit in type C fracture (55% : 97/177), although
type C fractures are uncommon among thoracolumbar spinal frac-
tures (15% : 177/1212) (2). Among type C fractures, complete frac-
ture-dislocation with 100% spinal displacement is an uncommon
injury, which usually presents with critical neurological deficit and
spinal deformity. Wang et al. reported that over 70% of patients
with complete fracture-dislocation have a complete injury, that is,
American Spinal Injury Association Impairment Scale (AIS) A (3).
In this report, we present a rare case of complete fracture-dis-
location of the thoracolumbar spine with no critical neurological defi-
cit or spinal deformity after treatment with anterior spinal fusion.
CASE PRESENTATION
An 18-year-old man with no prior medical history who worked
in a paper mill was transporting a heavy load weighing approxi-
mately 300 kg with a trailer, when the load fell on him from the left
side. He was sandwiched between the load and the floor and lost
consciousness. As soon as he was rescued, he was transferred to
our emergency room.
During trauma care, he was secured on the backboard. The Glas-
gow Coma Scale score was 10 (E2V4M4) and he was semi-co-
matose. His vital signs suggested hypovolemic shock (blood
pressure : 70/30 mmHg ; heart rate : 110-120 bpm). After the pa-
tient’s consciousness improved, he complained of severe back
pain, left foot pain, and bilateral pubic pain. Neurological exami-
nation indicated muscle weakness in the proximal lower extremi-
ties (manual muscle test : iliopsoas 3+/3 ; quadriceps 5/4), and
a sensory disturbance of grade 7/10 in light touch in the left in-
guinal region and on the anterior portion of the left thigh. No
other neurological abnormalities were noted.
Laboratory data showed progressive anemia. Plain computed
tomography (CT) scans revealed multiple injuries, with right
pneumothorax, left hemothorax (Figure 1a), pelvic ring fracture
(Figure 1b), left Lisfranc joint dislocation (Figure 1c), and T12
vertebral fracture-dislocation (Figure 2). The fracture line was
identified from the anterosuperior corner to the posteroinferior
corner of the T12 vertebral body ; the T12 caudal vertebral frag-
ment including the posteroinferior corner had dislocated with
left rotation and translation (Figure 3). In addition, the right su-
perior articular process of the L1 vertebra was fractured and dis-
located outside of the spinal canal. Thoracolumbar magnetic
resonance images revealed continuity of the spinal cord up to the
cauda equina, but spinal cord compression by the dislocated T12
lamina was observed in the T2-weighted images (Figure4).
Although the patient’s general condition improved with treat-
ment in the intensive care unit (ICU), active bleeding from the
left chest drain persisted. To control the bleeding, we decided to
operate to reduce the T12 vertebral dislocation and fuse the dam-
aged spinal column.
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OPERATIVE PROCEDURE :
The operation started approximately 12 h after the accident.
The operation was performed in the right lateral position on a
Jackson table under somatosensory evoked potentials (SEP)
monitoring to avoid neurological deterioration caused by pos-
tural changes or the surgical procedures.
An anterior approach between the left T9 and T10 ribs was
used. In the left thoracic cavity, active bleeding was found from
the fractured T12 vertebral body, and the injured left segmental
artery of the T12 vertebra was identified. After hemostasis was
achieved by ligation of the T12 segmental artery, we attempted
reduction of the dislocated T12 fractured vertebral bodies by
inserting instruments into the fractured space. After we con-
firmed reduction of the fractured fragments using an image in-
tensifier, we performed anterior spinal fusion of the T11-L1 ver-
tebral bodies (Figure 5). During the operative procedure, SEP
monitoring showed no significant neurological dysfunction.
POSTOPERATIVE COURSE :
The general condition of the patient improved under manage-
ment in the ICU for 3 days postoperatively. Although slight numb-
ness and disturbance of light touch (grade 8/10) remained on
the anterior portion of the left thigh (L1-2 nerve root lesions),
sensation in the perineum remained intact. Further, no bladder
and rectal disturbances were found, and muscular strength in the
Figure 1
(a) Plain chest computed tomography (CT) image showing right traumatic pneumothorax and left hemothorax. (b) Three-dimensional (3D) pel-
vic CT image showing pelvic ring fracture affecting the bilateral pubic bones and the left ilium, ischium, and sacrum (Type B in AO classification).
(c) The 3D CT image of the left foot showing Lisfranc joint dislocation. The first metatarsal bone was dislocated to the dorsal side, and other meta-
tarsal bones were dislocated to the plantar side (Type C2 in the Myerson classification).
Figure 2
Three-dimensional thoracolumbar CT images showing fracture -dislocation of the T12 vertebral body. The fracture line running from the antero-
superior corner and the posteroinferior corner of the T12 vertebral body is seen. The caudal vertebral fragment has dislocated to the left side
with rotation.
The Journal of Medical Investigation Vol. 63 February 2016 123
lower extremities recovered completely in the perioperative pe-
riod. After bed rest for 6 weeks, the patient started to ambulate.
At 4 months postoperatively, he could walk independently and
was discharged. Although he complained of slight back pain, CT
scans revealed bony union of the T12 vertebral body at 6 months
postoperatively (Figure 6), and the patient was able to return to
regular work.
DISCUSSION
The thoracolumbar spine is the most vulnerable to spinal frac-
tures (4). Because fracture-dislocation of the thoracolumbar spine
is the most unstable type of fracture due to failure of all the three
columns (5), such cases often involve severe neurological dys-
function or critical sequelae. Further, most cases need surgical
intervention for decompression of the dural sac or reduction/sta-
bilization of the affected spine (3). Since high-energy trauma is
the commonest cause of fracture-dislocation of the thoracolumbar
Figure 3
Plain CT axial images in thoracolumbar transition showing fracture -dislocation of the T12 vertebral body. Because of the fracture and displace-
ment of the right superior articular process of the L1 vertebral body (yellow arrow), the spinal canal was spared completely.
Figure 4
Magnetic resonance T2-weighted images of the thoracolumbar spine showing the continuity of the spinal cord (yellow arrows). The area of tran-
sition from the conus medullaris to the cauda equina is compressed between the T12 right lamina and L1 left pedicle in the T2-weighted images.
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spine. These patients also typically suffer other complications,
such as pneumothorax, hemothorax, myocardial or pulmonary
contusion, other fractures, great vessel injury, and/or multiple
internal organ injury (4).
Although our patient suffered from complete fracture-disloca-
tion of the thoracolumbar spine, he had no critical neurological
deficits, and the only postoperative sequela was slight sensory
disturbance of the left thigh, possibly due to the L1-2 nerve root
injury. There are two possible reasons for the absence of critical
neurological deficits. The first is spinal canal sparing due to the
fracture of the middle column of the L1 vertebral body. Only a
few cases with fracture-dislocation of the thoracolumbar spine
without severe neurological dysfunction have been reported ;
some of these had middle column fractures, such as pedicle or
facet fractures, which caused spinal canal sparing (6-8). Our pa-
tient had a similar right superior articular process fracture of the
L1 vertebral body, which contributed to incidental thoracolum-
bar spinal canal sparing at the T12-L1 levels. The other reason is
the type of dislocation of the thoracolumbar spine. Rotational dis-
location does not involve strong shearing stress to the dural sac,
compared with lateral or anteroposterior dislocation.
With regard to the operative procedure for thoracolumbar spi-
nal fractures, most surgeons prefer posterior or combined ante-
rior -posterior fusion for both stable and unstable fractures (9-11).
In the present case, we performed anterior fusion for achieving
hemostasis in the thoracic cavity as well as for reduction and sta-
bilization of the spinal column. Therefore, we planned a two-stage
surgery, with anterior spinal fusion as the primary surgery and
posterior spinal fusion as additional surgery if stability of the bone
fragments was not achieved or back pain due to the non-union
of the T12 vertebral body persisted postoperatively. Fortunately,
at 6 months postoperatively, plain thoracolumbar CT scans re-
vealed bony union of the T12 vertebral body and no additional
surgery was required.
CONCLUSION
We have presented a rare case of complete fracture-dislocation
of the thoracolumbar spine with no critical neurological deficit.
The most plausible reasons for the absence of such neurological
deficit are spinal canal sparing caused by a fracture of the supe-
rior articular process of the T12 vertebral body and rotational dis-
location with mild to moderate shearing stress to the dural sac.
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